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1. 
I. INTRODUCTION. 
Rapid strides in the use of plastics, alkyd resins, and 
other products requiring fatty acids, has led to the development 
and expansion of the fatty acid industry. The consuming trade has 
set up standards of quality for acids beyond the scope of the old 
type manufacturing processes. For years, the users of fatty acids 
had to be satisfied with whatever was furnished and formulations 
were adapted to suit the materials available. Often the results 
could not be duplicated regularly because the raw materials for 
fatty acid production came from various sources and were non-
uniform and contaminated. Because of the corrosive nature of fatty 
acids, materials of construction for equipment were limited. 
Methods of heating were inadequate, yielding dark fatty acids of 
questionable quality. 
Today the industry supplies products of uniform high 
quality despite the fact that the raw materials still come from a 
variety of sources. Materials of construction for equipment have 
been developed to withstand the corrosive action of fatty acids. 
Continuous processes have been developed and adapted from other 
industries to make present fatty acid manufacture truly modern 
processing. Fatty acids are now tailor-made for consumer require-
ments. The industry has shared in the phenomenal growth of the 
alkyd resin and plastic industries. During 1950, according to 
government reports, over six hundred million pounds of various 
fatty acids were produced by the industry. The fatty acid 
manufacturers utilize many of the by-products from the edible 
animal and vegetable oils, as well as from the inedible fats. From 
these low-grade raw materials, fatty acids go into many of the 
products used in our everyday life. 
Much of the development in the processing of fats and 
oils bas occurred during recent years. Since this processing bas 
become an important and integral part of chemical industry, a 
report on the old methods of processing, newer methods, and the 
future outlook for fatty acids is desirable. 
2. 
II. HISTORY OF FATS AND THE FATTY ACID INDUSTRY. 
Fats and fatty compounds are extremely widespread in 
their occurrence and are vital factors in human, animal, and plant 
existence. According to Markley (1), probably less than a 
thousand fats from all sources have been examined, even 
superficially. The number of fats and oils of economic, industrial 
importance does not exceed several hundred. 
The history of the use of fats and fatty acids is 
apparently older than the written history of mankind. The New 
Testament mentions their use for lighting purposes. Tiley were used 
for food, medicinals, cosmetics, lubricants, and for religious 
ointments. Mixtures of palmitic acid and tripalmitin, and of 
stearic acid and tristearin, have been found in Egyptian tombs 
believed to predate the first dynasty(l), and olive oil was used 
as a lubricant as early as 1400 B.C. The first successful attempts 
to make soap from fats and oils was about 850 A.D., although soap 
as a medicinal and 8 s a cleansing agent was purported to be known 
to Pliny about 50 A.D. The ancients lighted their quarters with 
"rush light", a sort of candle made by soaking the pith of certain 
reeds in animal fats.(2). ttTallow dip" candles, made by dipping a 
string into beef-fat, were the next developments in this type of 
lighting, and candles made of a mixture of tallow and beeswax were 
known to the Romans. The decomposition of the fat during burning 
produced fumes of acrolein which irritated the eyes. This 
inconvenience may have led to a search for improvement which 
resulted in the hydrolysis of fats. Scheele, in 1779, produced 
glycerol by heating olive oil with litharge, but Chevreul in 1815, 
is generally credited with the discovery that tallow could be 
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treated chemically to yield glycerol and hard, high-melting fatty 
acids. Poutet, in 1~19, converted oleic acid into ela1d1c acid by 
treatment with oxides of nitrogen. uusserow, in 1828, differentiated 
oleic acid and other unsaturated acids from palmitic and atearic 
acids. DeMilly, in 1831, proposed a process for splitting of fats 
and oils by .Lime sapunu .1.cat.1un .1.n an open vesse.L w1 th subsequent 
acia treatment. Jones and Wilson, 1n 1042, intimately mixed fats 
with 66° Be. sulphuric acid; the resultant sulphonated mass was 
hydrolyzed with water. Wilson and Payne, in 1854, proposed to 
hydrolyze fats and distill in one operation. This process was 
abandoned because of excessive deterioration of the fatty acid. In 
1854 a candle maker named Tilghmann made an emulsion of fat and water 
and forced it through a coiled iron pipe which was heated in a 
furnace to 330° c. This process was abandoned because the iron 
corroded severely. Twitchell, in 1898, developed a splitting process 
which involved the steam agitation of an intimately mixed batch of 
fat, water, catalyst and sulphuric acid. The catalytic reagent was 
known as "naphthalene-stearo-sulphonic acid", later called 
"Twitchell" reagent. 
During the early part of the present century, copper 
autoclaves were used for the splitting of fats. These were operated 
at pressures varying from 100 to 150 lbs. per sq. in., and zinc 
oxide or lime was used as a cat.a.Lyst. Since copper has a tendency to 
crystallize, there were some serious failures at these pressures. 
Thus, wh1.Le research work had shown that fats and oils could be split 
by high temperature and high pressure, a commercial process was not 
developed until recently, when suitable materials of construction 
for equipment became availab.Le. 
The fa1:,~y acid st.ills used for purifying the dark 
materials produced by splitting, were the conventional direct. fired 
open kettle, batch type stills. They were constructed of heavy cast 
iron. Stills of this type are 1n use t.ouay, ait.nough operated under 
vacuum. The need for high temperatures to distill fatty acids requi• 
red the use of superneat.ed steam, which was condensed with the 
vaporized fatty acids. The distilled acids had to be dried oy 
heating before use, consequently they again became dark, paDtially 
nullifying the improvement in color gained by distillation. 
The first continuous still for fatty acids which used 
indirect heating was put 1nt.o operation in 1930. This produced 
light-colored fa tty acids, and was an improvement over tne a..i..r:ect-
fired stills of cast iron. This continuous still was constructed of 
cupper and operated under vacuum. The vaporized fatty acids were 
condensed without condensing any of the superheated steam used to 
aid distillation. Figure 1 shows a picture of this type of still. 
Experience in distilling petroleum products was drawn on heavily 
in the design or 1:,.nis ra1.,l,J acid. still. 
The first continuous still for fractional distillation of 
fatty ac1cts was built by Armour aud Company in 1933. 
In the early days it was known t.nat some liquid could be 
separated from fats containing both liquids and solids by encasing 
the fat in a cloth container and applying pressure. This principle 
was first appiieu ~u \,Ile separation of the distilled acids from 
tallow, and is used to a large extent today to produce commercial 
"red oil 11(oleic acid) and stearic acid. Slight modifications of this 
process have been going on for years. 
In 1941, Emery Industries developed their "Emersol 11 
process for the continuous separation of liquid and solid acids by 
FIGURE 1. FIRST CONTINUOUS FATTY ACID DISTILLATION TOWER 
solvent crystallization, with subsequent filtration and 
stripping of solvent. The process was patterned after the solvent 
dewaxing processes used in the petroleum industry, but required 
many modifications of design including the use of other solvents. 
The trend in the fatty acid industry, as in other 
chemical industries, is now toward continuous processes. Rapid 
strides are being made in this direction. 
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III. USES OF FATTY ACIDS. 
The fatty acid industry was founded more or ~ess on the 
need for a candle which would not wilt or smoke. The first candles 
were made from hard fats or glycerides which wilted easily in warm 
climates since they had a wide softening range. Moreove.t·, the 
glycerides gave a flickering flame and evolved acro~ein. 
After the discovery that glycerides could be split to 
yield fatty acids and glycerol, the step of separating the liquid 
and the solid fatty acids logically followed. Thus, from split 
tallow acids, a hard product is obtained whicn is a blend of 55% 
palmitic acid and 45% stearic acid. These solid acids comprise the 
major ingredient in the finest candles made today. The liquid acids, 
known as "red 011 11 or commercial oleic acid, contain most of the 
oleic and linoleic acids originally present in the split tallow. 
Some of the many present uses of collllliercial stearic and 
commercial oleic acid are shown in Table 1. 
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thickener) 
With the development of new equipment and processes, 
consumer demand for other pure fatty acids has grown. Some of the 
uses of the commercially available fatty acids other than stearic 
and oleic are listed in Table 2. 
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essences, lacquer solvents, 
dyestuffs 
synthetic detergents, wetting 
agents, insecticides, na.t·u 
water soaps, shampoos 
cosmetics, metal soaps, 
greases, hard water soaps, 
shampoos 
essences and perfumes, 
dyestuffs, pharmaceuticals, 
plastics, disinfectants 
alkyd resins, plastics, 
paper sizing, lubricants, 
emulsifiers, drying oils, 
wetting agents, detergents 
resins and paints 
soaps, emulsions, flotation, 
polishes 
In the manufacture of fatty acids some by-products are 
produced. fhese by-products and their origin, together with some 
end uses are shown in Table 3. 
11. 






still residue from 
distillation of 
animal and vegetable 
fatty acids 
the other part of 
fat molecule 
residue from the 
distillation of 
fish fatty acids 
SOME END US..!!..S 
roofing compounds, 
paints, inks, linoleum, 
asphalt tile, rubber tile, 
fuel oils, core oils 
manufacture of esters, 
resins, lotions, explosives, 
cosmetics, pharmaceuticals 
paints and core oils 
The developmeut, 01· proces:,jes and equipment to handle 
fatty acids has resulted in the product.ion of materials of 
excellent quality. Today, as the demand requires, special compounds 
are being produced to specifications furnished by the consumer. 
IV. RAW MATERIALS USED IN PRODUCTION OF FATTY ACIDS. 
The raw materials used in fatty acid production may be 
divided into three classes. 
A. Neutral fats and oils which may be; 
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1. Inedible tallows and greases. These are the 
rendered fatty products recovered from portions 
of cattle, sheep, or hogs whicn are considered 
unfit for human consumption. Included are 
catch-basin skimmings and degraded animal fats. 
The rendering of the chopped fat is 
accomplished by cooking with steam either in a 
pressure vessel or in a rotating jacketed 
vessel. 
2. Contaminated edible oi~s, such as partially 
decomposed drying oils, soap oils, fish oils, 
ucuhuba oil, rancid oils(cottonseed, soya, 
peanut, corn, sunflower), and refuse palm oil. 
Good edible-type oils can beused, but normally 
this is uneconomical; there is enougn of the 
partially decomposed and contaminated material 
on t..ne market, to provide for the demands of 
processors who can use this class of raw 
material. 
3. Garbage greases which have their origin in the 
garbage collected from hotels, restaurants, and 
homes. This grease is recovered either oy 
cooking with steam in a closed pressure vessel, 
or by solvent extraction. 
The various grades of inedible animal fats which are 
commercially available, and their general specifications are listed 
in Table 4. The grading of these fats depenas ou the several 
items shown. 
TABLE 4. GRADES OF INEDIBLE TALLOWS AND GREASES. 
TALLOWS MINIMUM M.AXDillM E.AXIMUM TOTAL 
TITER F.F.A. COLOR M. I. U. 
oc.* %** F.A.C.*** %~** 
Fancy 41.5 4 7 1 
Choice 41 5 9 l 
Extra 40.5 6 13 or llB l 
Special 40.5 10 19 or 110 l 
No. l 40.5 15 33 2 
No. 2 40 35 No Standard 2 
.Nu• 3 40.5 20 37 2 
Naphtha 
Extracted 40 50 No Stand.aL-d 3 
GREASES 
Choice White 37 4 13 or llB 1 
IIAII White 37 8 15 l 
"B" White 36 10 19 or llC 2 
Yellow 36 15 37 2 
House 37.5 20 39 2 
Brown 38 50 No Standard 2 
Garbage 34 60 No Stana.ard 3 
*Method of determining hardness as determined by methods of AOCS. 
~ Calculated as oleic acid. 
***Comparative color comparison of melted fat basea on standard 
set up by Fat Analysis Committee of AOCS. 
*-!.**Total amount or moisture, impurities and unsaponifiable matter 
as determined by methods of AOCS. 
When the price for glycerol is high, the fats with the 
lower percentages of free fatty acid and correspondingly higher 
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glyceride contents may work out to advantage, even though such 
fats are more expensive. Table 5 shows t.n~ theoretical yield of 
glycerol and total fatty acid of tallows and greases, based on the 
original. free fatty acid calculated as oleic acid. 
TABLE 5. THEORETICAL YIELDS FROM TALLOWS AND GREASES. 
FREE FATTY ACID GLYCEROL TOTAL FATTY ACID COMBINED YIELD 
% % % % 
0 10.60 95.60 106.2 
10 9.56 96.03 105.59 
20 8.51 96.46 104.97 
35 6.96 97.10 104.06 
50 5.30 97.75 103.05 
75 2.80 98.82 lOJ..62 
B. 011 foots or Soapstocks. 
These materials are by-products resulting from 
the alkali refining of crude vegetable oils. Most vegetable oils 
as produced from seeds, beans, or nuts contain some free fatty acid 
as well as color bodies and protein matter. Because these impurities 
make the oils unpalatable, the crude oils are refined using dilute 
solutions of caustic soda or sodium carbonate. The free fatty acid 
is thus neutralized to form a soap which is heavier than the oil, 
and which is removed either by settling or by centrifuging. 
This sludge or 11soapstock 11 as it 1s commonJ.y 
called, contains soap, some neutral oil, color bodies, and approx-
imately 50 percent water. 'l'hls mat.er·J.a.L is sold commercially as raw 
soapstocK on a basis of 50 percent total fatty acid. 
C. Acid or Acidulated Soapstocks. 
The raw soapstocks resulting from tne a~kali 
refining of crude vegetao~eoils, contain approximately 50% water. 
To transport this material for any great distance, places too 
great a burden for freight on this by-product. Since the raw soap-
stock cannot all be sold in a low-cost freight area, a process to 
concentrate the fatty portion by acidulation was developed. The 
most common acid soapstocks available today are; cottonseed, soya 
bean, peanut, corn, coconut, and linseed. 
D. Tall oil 
Tall oil has been introduced into the fatty acid 
industry as a by-product from the manufacture of kraft paper. It 
contains a high percentage of rosin acids in addition to fatty acids. 
The corrosive nature of the tall oil and the dir1·1culty of separa-
ting the rosin acids from the fatty acids has limited its use. 
However, it is a cheap source of raw materia~ and available in rath 
large quantities. It is only a question of time before a commercial 
feasible process for effective separation at low cost will be 
developed to produce pure rosin and pure fatty acids from the oil. 
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V •. BASIC MANUFACTURING PROCESS 
Animal and vegetable fats and oils are triglycerides, 
consisting of fatty acids and glycerol chemically combined. The 
most common method used commercially today for the splitting of 
fats and oils is the saponification process, or as it is commonly 
called, the "Twitchell" process. Figure 2 includes a layout of a 
typical batcn process for fatty acid manufacture. 
A. Acid Washing. 
Most of the raw fats and oils used in the production of 
fatty acids are of inedible origin and contain impurities. 1fuese 
impurities not only cause emulsions to form but also inactivate 
the chemical reagents used to hydrolyze the fat. Some of these 
impurities are: 
1. Metallic soaps formed during the pressing or extractiai 
01· the chopped fat. 
2. Protein, wax or albuminous matter left with vegetable 
fat or oil after pressing. 
The impurities are usually removed by treating with 
sulphuric acid and open steam. The resulting acid water is drained 
off after settling. 
B. "tw1tchell 11 Saponification. 
The clean acid-washed fat is pumped into large tanks 
holding from 35,000 to 75,000 lbs. per batch. Approximately 30% by 
weight of water is added and steam is introduced to cause the mass 
to boil. When the mass is boiling, from 3/4 to 11/2 percent of 
splitting reagent, and 1/2 percent of 60° Be. sulphuric acid is 
added. Boiling is continued until samples taken from the kettle 
show that the reaction has gone as far as desired. The steam is 
turned off and the batch is allowed to settle. 'l'he glycerol 
water is removed from the bo~~om for further processing, and the 
crude fatty acids are sent to the distillation department for 
purification. 
The exact mechanism of the reaction whereby the glycerol 
is removed from the fat molecule is not entirely clear, and many 
theories have been advanced. One theory suggests that the splitting 
reagent tends to pull the glycerol molecule away from the fat and 
itself forms an unstable compound with the fatty acid. The glycerol 
which is released dissolves in the water phase.(3). The unstable 
compound of the reagent and fatty acid under continued boiling 
b~eaka down and the reaction continues as long as there is an 
excess of water present so that the glycerol content or tne water 
phase at no time exceeds is percent. If the glyceroi-water phase 
exceeds 15 percent glycerol content the splitting reaction stops, 
and the hydroysis reaction is reversed. 
C. Glycerol Water Treatment. 
The glycerol water, commonly known as "sweetwater", will 
contain a small amount of fat as it comes from the splitting 
kettles. The fat is removed after a period of settling, and the 
acid water is neutralized, filtered, and evaporated. After evapo-
ration the crude material contains from 88 to 92 percent glycerol. 
D. Distillation. 
The crude fatty acids produced by 11Twitchell 11 splitting 
are dark and contain unsplit fat and other impurities. To remove 
the color and impurities the crude fatty acids are distilled. While 
the more progressive producers of fatty acids use continuous 
processes, which will be described later, iarge quantities of fatty 
acids are batch distilled. A given amount of crude fatty acids is 
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fed into the batch still, which is usually constructed of 
heavy cast-iron. Direct fire is applied to the bottom of the still 
using gas, oil, or powdered coal. The fatty acid vapors are 
condensed and collected until the distillation rate has slowed 
down perceptibly. The color of the distilled fatty acids will 
depend on how much residue is left in the still. The more volatile 
matter removed from the batch, the darker the fatty acids recovered, 
and the more viscous the residue. Figure 3 shows a photograph of a 
batch-type, cast-iron still. Some of the disadvantages of the batch 
distillation process are: 
1. Very high operating temperatures which cause some 
breakdown of fatty acids. 
2. Local overheating of stock due to direct fire. 
3. Low yields of fatty acids. 
4. High yields of residue or pitch. 
5. Non-uniformity of distilled product from beginning to 
end of run. 
6. High operating costs. 
7. Frequent shutdowns for cleaning. 
8. High maintenance costs. 
E. Separation of Liquid and Solid Fatty Acids. 
1. Cold Pressing. 
Distilled tallow fatty acids from storage are run into 
pans in a refrigerated room. The acids are allowed to cool slowly 
to promote formation of large crystals until the cakes reach a 
temperature of approximately 90° F. Refrigeration is applied to 
chill the room and cakes to approximately 35 to 45° F. The cakes 
are removed from the pans, wrapped in bags, and then placed in 
hydraulic presses where the liquid acids are removed. The cake 
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FIGURE 3. BATCH TYPE CAST-IRON STILL 
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remaining in the bags is dumped, melted and pumped to the hot 
press department. Figure 2 includes a typical cold press layout. 
Figure 4 is a photograph of the cold press department. In the 
background are the pans in a cold room. In the presses can be seen 
the bags containing the chilled cakes. 
2. Hot Pressing. 
The melted material from the cold pressing is treated 
and run into pans. The acids are allowed to crystallize at room 
temperature until hard, at which time the cakes are removed from 
the pans and wrapped in cattle hair or wool mats. The mats are 
placed in horizontal hydraulic presses which have steam jacketed 
plates. Some liquid acids are expressed. The remaining cake left in 
the mat is sorted to remove some impurities, melted, clarified, 
panned, packed and sold as commercial stearic acid. Figure 2 
includes a typical hot press process. Figure 5 shows a photograph 
of the horizontal hydraulic presses. In the background are the pans 
used for setting up the cakes prior to pressing. 
The pressing of tallow fatty acids to produce 
commercial oleic and stearic acids is used to a large extent today. 
However the process has many undesirable features, among which are: 
1. Batchwise processing. 
2. High labor costs. 
3. Too much reworking of material. 
4. High maintenance costs. 
Figure 6 shows a photograph of some finished stearic 
acid. The acid is shipped in either slab, flake or powdered form. 
Photograph of cold press department. In the baowound are the 
pans in a cold room. In the presses can be seen the bags containing 
the chilled cakes. 
FIGURE 4. 
Photograph of horizontal hot presses. m the background are the 
pans used for setting up the cakes prior to hot pressing. 
FIGURE 5. 
2 • 
Photograph showing some finished stearic acid in packages. 
FIGURE 6. 
vr. DEVELOPMENT OF D1PROVED PROCESSES. 
For years the fatty acid industry used lead, copper, 
brass, and cast iron as materials of construction for equipment 
needed. These materials were never satisfactory. In the acid 
washing or in acid saponification, the corrosive action of the 
sulphuric acid, and the excessive contraction and expansion of the 
lead used as linings for the kettles, gave messy operation and high 
maintenance costs. Copper autoclaves operating with catalyst at 
100 to 150 lbs. per sq. in. were used for years, but the constant 
fear of failure of the copper due to crystallization was a 
deterrent to the use of these vessels. In fatty acid distillation, 
the heavy cast-iron stills have been known to crack, and wear out 
owing to the corrosive action of the fatty acids and the high 
temperatures of operation. In cold and hot pressing, the manual 
handling, constant reworking of material, and high maintenance 
costs are very undesirable. 
The high costs for labor and supplies, and the continued 
demand for improved quality of fatty acids, have forced the indust:ry 
to consider continuous processing. The recent development of 
suitable alloys made equipment available to the industry for 
continuous processing. The first stainless steels, while 
satisfactory for fatty acids at low temperatures, failed when used 
at elevated temperatures. Solid stainless steel vessels for fat 
splitting at high pressures were too costly. The development of 
Types 316 and 317 stainless steels and the development of "Inconel" 
were responsible for the continuous processes now used in the fatty 
acid industry. Now stainless-clad steel, and 11inconel "-clad steel 
are available for construction of equipment. 
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To secure the high pressures and high temperatures 
required for fat splitting was a problem. Electrical heating strips 
or immersion units, or high pressure steam appeared to be the only 
answers. These methods are very expensive. About 15 years ago, the 
first commercial units using Dowtherm were developed. Dowtherm 
(diphenyl), is a clear, non-viscous liquid at room temperature 
with a rose-geranium odor. This quickly identified odor serves as 
a practical leak detector, and also gives ample warning before a 
toxic atmospheric condition can farm. It is a stable substance. The 
unique property of Dowtherm 11A" is that it can be heated in a fired 
boiler to give vapor temperatures from 500 to 700°F., with 
pressures of 15 to 75 lbs. per sq. in. The advantages of this 
method of heating are obvious; small compact package units, 
independent of the boiler house, can be installed and operated by 
the process operator. 
Continued research on fatty acids, their properties and 
their reactions has yielded continuous processes. New processes, 
modifications of olden methods, and adaptations of processes from 
other industries have made the fatty acid industry a chemical 
industry. 
A. Fat Splitting. 
1. Continuous Process. 
As pointed out previously, the idea of continuous 
fat splitting is not new. Tilghmann, in 1854, made an emulsion of 
fat and water, and forced it through an iron coiled pipe, which 
was heated in a furnace to about 330° c. The iron pipe quickly 
failed. Tilghmann did not have available the necessary metals to 
withstand the corrosive action of the fatty acids at the elevated 
temperature. The continuous process of fat splitting as developed 
by Colgate-Palmolive-Peet Co., Procter and Gamble Co., and 
Emery Industries, follows the same general principle as the one 
proposed by Tilghmann. 
The Colgate-Procter-Emery process(4) operates at a 
pressure of about 650 lbs. per sq. in, and a temperature of about 
245° c. Temperatures, pressures, and flow rates are regulated by 
pneumatic controllers. Armour and Company at McCook Illinois have 
such an installation in operation.(9). The 67 foot steel column 
three feet in diameter is lined with low-carbon Type 316 stainless 
steel which is spot welded to the tower shell. The shell is heavily 
insulated with magnesia block. Both fats and water are charged into 
it by means of three vertical triplex pumps. One pump feeds fat, 
one water, and one is interchangeable as a relief for either of the 
others. 
Fat is charged into the bottom of the tower through a 
sparge ring, which breaks it into small droplets. It rises through 
the hot 11sweetwater 11 into the fat phase, where it is heated by 
direct contact with steam sparged into the lower section of the 
colu11m at about 245° C. Hydrolysis of the glycerides takes place 
as the material continues to pass upwards. Heat is maintained in 
this section of the column by a center steam sparge. Water is 
charged into the top of the column by another vertical pump of the 
same type. The water enters through a sparge ring and is heated both 
by direct contact with the fatty acids and by steam at 245° C. The 
finely dispersed water falls through the fat-fatty acid mixture 
effecting hydrolysis, and the 11sweetwater" solution of glycerol 
(10 to 12 percent strength) collects in the bottom of the column 
where it is discharged by an automatic interface controller. 
The "sweetwater 11 passes to a double-effect evaporator 
while the fatty acids from the splitter pass directly to a crude 
acid storage tank to await distillation. 
The advantages claimed for the continuous fat splitting 
process as compared to the 11Tw1tchell 11 process are as follows: 
1. High capacity without the use of catalyst. 
2. High reaction efficiency. 
3. Light colored crude acids. 
4. High heat economy. 
5. Continuous processing permits better control. 
6. Uniform production. 
7. Low labor cost. 
8. Crude acids can be bleached easily. 
9. Saves space. 
Some of the disadvantages of the continuous process are: 
1. The initial investment is high. 
2. It requires skilled operators. 
3. It requires payment of royalty for use of process. 
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4. It has limited flexibility for handling small quantities 
of different types of fats and oils. 
A cost analysis for the continuous process versus the 
"Twitchell" process is shown on the next page. 
The cost of a continuous fat splitting plant to handle 
120,000 lbs. of fat per 24 hours is approximately $250,000.00. 
Figure 7 includes a continuous fat-splitting process. Figure 
8 shows a photograph of a continuous fat-splitting tower. 
TABLE 5. OPERATING COSTS CONTINUOUS VS TWITCHELL SAPONIFICATION 
ITEM: COLGATE-PROCTER-EMERY 
PROCESS 
Steam, power, light and water $1.00 
Splitting reagents and supplies 
Maintenance 


























2. Batch Process High Pressure Splitting. 
For the fatty acid manufacturer who handles a 
variety of raw materials in small quantities, the batch high 
pressure fat-splitting process employing high pressure may be more 
desirable. In this process, a batch is charged into an autoclave 
with about 40 percent water. Steam at about 450 lbs. per sq. in. is 
introduced, while bleeding a small amount of steam from the top of 
the autoclave continuously. No catalyst is required. Samples are 
taken from the autoclave in order to follow the course of the 
reaction, and when it is complete the entire batch is blown to 
a settling tank. Some of the advantages of the batch process as 
compared to the continuous process for fat-sp~ltting are as 
follows: 
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1. Lower initial investment. 
2. No royalty charges. 
3. Greater flexibility on changing from one raw material 
to another. 
4. Less space requirements. 
Besides this, it has all the other advantages of high 
pressure splitting as compared to the "Twitchell" process. 
A batch-type high-pressure plant tu handle 120,000 lbs. 
fat per 24 hours will cost approximately $175,000.00. 
Figure 7 includes a typical batch-type splitting process. 
Figure 9 snows a shop photograph of two batch-type 
autocJ.aves. These vessels have agitators to help speed up the 
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Photograph showing tower of a continuous fat splitting plant. 
FIGURE 8. 
Photograph showing two batch type autoclaves with agitators 
FIGURE 9 
B. PURIFH.NG AND DECOLORIZING "SWEETWATER". 
The glycerol sweetwater obtained. by either the "Twitchell" 
process or hlgn .l)resl:luL·~ fat splitting is relatively dark, and 
contains impurities. When treated, filtered, and evaporated, it 
yields an amber or a.arK orown crude glycerol which must be 
dlstl~~ed in order to produce a product wh1cn mee~s C.P. or 
dynamite grade glycerol specirications. 
The first commercial installa~ion for the purification of 
glycerol by ion exchange was installed recentiy by Lever Brothers 
1n their new Los Angeles, Calif. plant. This unit, consisting of 
three pairs of cation-anion exchangers and a mixed bed in series, 
was designed to purify 26,000 puu.uus of crude glycerol in two 12 
hour cycles. 
Five different synthetic resins are employed in the systan 
to remuve iwpurities from the glycerol solutions. The impurities 
consist chiefly of sodium sai~s, with lesser amounts of ionized 
and non-ionized materials. In operation, the crude glycerol is 
diluted to approximately 25 percent and passed through the resin 
beds, displacing the water with which the resins are flooded. When 
a batch has been put into the system, it ls forced through the 
series of beds hydraulically by means of city wa~er. After 
exhaustion, the resins are backwashed with water and regenerated. 
Sulphuric acid is used for regenerating the cation resin and sodium 
hydroxide for the anion. The resins are then washed free of acid 
and alkali and left flooded with water for the next cycle. 
The dilute deionized product is evaporated under vacuum 
to 95 to 99 percent glycerol. The glycerol thus produced is 
exceptionally high in quality, and compares favorably with high 
grade distilled glycerol. No filtering or bleaching is required. 
A large midwestern producer of fatty acids who formerly 
sold his crude glycerol to distillers, and then repurchased 
distilled glycerol for other manufacturing processing, is now 
decolorizing his own sweetwater by ion exchange. He is now 
producing a finished glycerol of such high quality that it can be 
used in the other processing. 
It is reported that the deion1zation process for 
demineralization and decolorization of glycerol can be done for 
about two cents per pound based on the finished glycerol. Since the 
normal spread between the saponification grade crude glycerol and 
c. P. glycerol is about eight cents per pound, the advantage 1s 
obvious. A decolorizing and demineralizing plant to handle the 
sweetwaters from processing of 120,000 pounds of fat will cost 
about $50,000.00. 
Figure 7 includes a deion1zation process. 
C. DECOLORIZING OF CRUDE FATTY ACIDS. 
The crude split fa ts, whether produced by the "Twi tchel! 1 
process or by high pressure fat splitting, contains color bodies, 
unsplit glycerides, and impurities. For most purposes these acids 
cannot be used; the acids must be made lighter in color. The color 
and impurities can be removed by any one of several processes. 
1. 11Solexol 11 Process. 
In recent years a process has been developed by the 
N. W. Kellogg Co., for decolorizing fats and fatty acids, by 
adaptation of a process for decolorizing petroleum products. 
Several such units are now in commercial operation. Lever Brothers, 
at Baltimore, and Swift and Company at Hammond, Indiana, have 
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11Solexol 11 units in operation. The Lever Brothers unit decolorizes 
200,000 pounds of fat per 24 hour day, and the Swift and Co., unit 
handles 120,000 pounds per 24 hour day. Figure 10 shows a complete 
pilot-plant 11Solexol 11 unit for determining conditions for various 
types of fats and fatty acids. 
Basically the process is simple.(5). Crude fats or fatty 
acids and propane are pumped into a fractionating tower and the 
mixture separates. Color bodies are removed from the bottom and 
decolorized fatty acids in propane solution leave from the top. 
Propane and fattyacid fractions are separated and recovered by 
flash druos, strippers, and other accessories. Yields of finished 
product are said to be ninety eight percent of the crude feed. 
In the Lever Brothers plant, the fractionating tower is 
40 feet tall and 5 1/2 feet in diameter. All internal heating coils, 
baffles, supports etc., are constructed of Type-316 stainless steel. 
The inside surface of the tower shell consists of ordinary steel 
clad with Type-316 stainless steel. There are sixteen slot-type 
baffles in the column, as well as a group of three temperature 
control steam coils in the upper section. A definite temperature 
gradient is closely maintained in the tower. Pressure is controlled 
at about 465 lbs. per sq. in. 
The overhead passes through a low-pressure steam heater 
to a flash drum, where about ninety five percent of the propane is 
flashed off. Bottoms from this drum pass through a high-pressure 
heater and a flow control valve to a second flash drum where 
practically all of the remaining propane is removed. The depropan-
ized fatty acids are pumped to storage. 
In this process instrumentation is of utmost importance. 
Small temperature gradients in the tower are necessary for maximum 
efficiency of decolorization. Similarly, correct and controlled 
heat is vital for maximum removal of propane from the two cuts. 
Changing of column pressure exerts a change in this process. 
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Increased pressure results in increased solubility of the fatty 
acids, and higher temperatures are required to precipitate the 
color bodies. It is therefore important that the pressure be 
maintained constant; otherwise results are erratic. Use of overhead 
reflux was investigated, but found to have no appreciable benefit. 
This process is most economical when run on a continuous 
basis. The cost of equipment for decolorizing 200,000 pounds per 
24 hour day is approximately $500,000.00. The operating costs are 
approximately $0.25 per 100 pounds raw charge. 
For many users of fatty acids the decolorized product 
from the 11Solexol 11 process is satisfactory. However, for most fatty 
acid users, where light color, absence of glycerides, and low 
unsaponifiable matter are important, only distilled acids are 
satisfactory. 
The 11Solexol 11 process is also used by a large rendering 
company in Cincinnati to decolorize tallows and greases. In som~ 
instances low grade materials are put through the process and are 
upgraded in quality. The spread in cost between a good grade of 
inedible tallow and a low grade often runs as high as 4 cents per 
pound. Since the operating cost for decolorizing is reported to be 
only 25 cents per hundred pounds, and the yield of upgraded material 
is said to be as high as 98 percent, the advantage is obvious. Of 
course the indicated saving will be realized only if the demand for 
high grades is sufficient to take the supply. Conceivably, a large 
supply of high-grade fats with little demand will drop the differen-
tial in price and make the process uneconomical. 
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Pilot plant 11Solexol 11 process for decolorizing. 
FIGURE 10. 
2. Continuous Distillation. 
With the development of alloys resistant to corrosion 
by hot fatty acids and with the development of Dowtherm for heating 
it was possible to design modern continuous distillation units. 
Figure 7 includes a typical continuous distillation process. 
The dark crude acids are fed continuously through a 
heat exchanger and then introduced into a tower maintained at a 
pressure of from three to five mm Hg. The tower has from six to 
eight trays and is provided with an external reboiler. A small 
amount of bottoms,(10 to 15 percent) is removed continuously; the 
bottoms are usually fluid and contain some volatile matter, unsplit 
glycerides, and color bodies. Bottoms are usually redistilled in a 
separate batch still where some of the remaining volatile matter 
is removed. The remainder is run off into drums and sold as stearin 
pitch. 
The fatty acids coming overhead are condensed, collected, 
and pumped to storage. The acids produced by this type of distilla-
tion, contain the same component acids which were present in the 
original feed stock, although the unsaturated c1a acids tend to 
fractionate partially, so that the bottoms contain slightly higher 
percentages of these acids than does the distillate. Figure 11 is 
a photograph showing the upper portion of a Foster-Wheeler 
distillation tower, including the fatty acid condenser and the 
vacuum equipment. 
A continuous fatty acid distillation plant to handle 
120,000 pounds of raw charge per 24 hour day, will cost approxi-
mately $375,000.00. 
The continuous process described is a great improvement 
over batch distillation. There has been an improvement in quality, 
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Photograph showing top of tower of Foster-Wheeler distillation 
unit. Condenser and vacuum system is also shown. 
FIGURE 11. 
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yields, and costs of production. However, there is still much to 
be desired. To produce color-stable and light colored fatty acids 
with the present continuous process, requires multiple distillations 
with increased cost and low yields; even then the products are not 
entirely satisfactory. Fractional distillation, which will be 
described later, selectively produces individual fatty acids; but 
for most purposes mixed acids are needed. 
More recently two new types of distillation plants have 
been put into operation. It is claimed that these produce superior 
product without recycling and reheating. Foster-Wheeler Corp. have 
designed a unit(6) of which the basis is a two-stage system. The 
stages are separated by a vertical wall, open at the bottom to allow 
passage of liquid. Crude acids are fed to one section with a series 
of plates to preheat and dehydrate the feed. Dehydration is 
important to prevent fouling of the heat transfer surfaces by 
dissolved salts introduced with residual water of hydrolysis. 
Through distillation in this section which is operated under lower 
temperatures than the other section, the light ends are removed 
overhead along with the stripping steam used for distillation. 
Dehydrated stabilized fatty acids are distilled in the other section. 
Most of the entrainment is removed by an internal separator. It is 
claimed that higher overall efficiencies are obtained by this two-
stage design than is practicable with the single stage design. It 1s 
also claimed that there are several important improvements in the 
design over the other Foster-Wheeler stills. These give, lower 
initial investment cost, minimum operating temperatures, uniform 
operating temperature throughout the heating zone, no local 
overheating, no substantial mechanical carryover of residue into 
the vapor stream, and production of color stable fatty acids. 
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Wurster & Sanger(7) state that the important factors 
in the design of their continuous fatty acid stills are; continuous 
vacuum drying and deaerating of feed stock, efficient removal of 
entrainment from vapor stream, continuous cooling of distilled 
product prior to discharge to atmosphere and automatic discharge of 
residue. Berger(7) notes that II although these princip..1.es o.re e;euer-
ally recu~n.ized, some continuous fatty acid distillation processes 
have been only partially successful because one or more of these 
features have been overlooked or inadequately handled". Some designs 
have ignored the heat sensitivity of fatty acids and are merely 
adaptations pr processes for petroleum stocks. The Wurster & Sanger 
process embodies the use of a deaerator where the feed stock is also 
dried. The stock next goes to a stripping tower which is unique for 
fatty acid distillation. While the tower has the conventional trays 
each tray is separately nea~ea oy Dowtherm, and each tray is 
maintained at the desired temperature. In effect, this method 
provides for multiple distillation which is desirable from the 
standpoint not only of 1mpruvea. overhead, but also gives a low yield 
of bottom residue. The process also includes the use of an unique 
centrifugal separator, which 1s claimed to be very efficient. 
Wurster & Sanger claim the following advantages for their distilling 
process; continuous operation under automatic instrument control, 
deaerating the feed stock before heating, vacuum drying of the crude 
feed at low temperatures, indirect heating of the fatty acids by 
means of Dowtherm heat on each tray in the tower, thus preventing 
exposure of the acids to high temperatures until they are under 
vacuum, low hold-up and minimum surface temperature in the stripping 
still, effective removal of entrainment from the distillate vapor 
stream, efficient condensing and cooling of the product before 
discharge to the atmosphere, wet scrubbing of the exnaus~ vapui· 
stream after condensing the product, attainment of residues which 
are easil.y handled for the recovery of free and combined fatty acids 
and freedom from mettallic con~mination because of all-stainless 
construction wherever contacted by the fatty acids. 
3. Continuous Fractional Distillation. 
In simple continuous distillation, the composition of 
the distillate is much like that of the original feed stock. As 
consumers began to find that certain specific fatty acids gave 
better working results,a demand arose for purer individual fatty 
acids. 
Armour and Company(8) pioneered the work on fractional 
distillation. Their engineers patented and introduced the process of 
fractional distillation, by which the mixed acids are physically 
separated into components. Figure 12 shows a typical fractional 
distillation process for fatty acids. The feed is preheated and 
del.iver·ea. to the first tower, where a small cut is removed to im-
prove odor. Then the charge is fed to the fractionating tower, where 
precise fractionating is effected by numerous bubble cap trays. The 
residue at the bottom is pumped to a final flash chamber to recover 
the balance of the volatile acids. Thus, by fractional distillation, 
it is possible to obtain rather pure fractions of linoleic and 
palmitic acids from acidulated cottonseed oil soapstock. There are 
some acids, however, that cannot be effectively separated by 
fractional distillation. Since oleic acid and stearic acid have clos 
boiling points, a sharp separation of these cannot be effected by 
fractional distillation. This would apply to any acids which have 
very close boiling points. The fractionation system at Armour and 
Company consists of three towers all operated at constant pressures 
"'t'+e 
and a maximum base temperature of 250° c. The first column operating 
at a pressure measuring 40 mm. at the column head, yields a distil-
late, part of which is returned as reflux. The take-off is a very 
small portion.(9) This small portion cosists chiefly of acids in the 
lower boiling range. Bottoms pass through a flow controller, which 
regulates the take-off rate to maintain a set level in the tower to 
column two. This column operates at a pressure of about 5 mm. at the 
top of the column. An intermediate cut is taken off ~nd the bottoms 
run down to the third column, directly below, operating at a 
pressure of 5 mm., where cut number three is taken. The bottoms from 
this still are pumped to the stearine pitch tank. The distilled acids 
are pumped to storage. Figure 13 shows a Foster-Wheeler fractionat-
ing tower and other accessories being loaded on a barge. Figure 14 
shows an exterior view of a Foster-Wheeler fractional distillation 
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Photograph showing tower for fractional distillation unit. 
FIGURE 13. 
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Panel board of fractional distillation plant. 
FIGURE 15. 
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D. CONTINUOUS EPARATI0~ OF LIQUID AND SOLID FATTY ACIDS. 
For years, the fatty acid industry has been looking for 
some economic and effective process to separate liquid and solid 
acids, as an alternative to the laborious and expensive pressing 
operation. Inherent in the pressing method is the constant reworking 
and reheating of product, which lower the quality of the finished 
products and add to the cost. The consumers continue to demand a 
liquid acid low in solid acid content, and a solid acid low in 
liquids. While the presser can provide this, it means excessive 
reworking of product with the concommitant high cost and impairment 
in other qualities of the product. 
The literature describes many methods for laboratory 
separation of liquid and solid fatty acids. Lewkowich(lO) illustra 
many methods. Holde and Marcusson(ll), proposed that the mixed fatty 
acids be dissolved in 96 percent alcohol, chilled with stirring, and 
then filtered to recover the residue, which consists preponderantly 
of saturated acids. Thus, in the laboratory, it appeared feasible 
for years to separate liquid and solid acids by crystallization from 
solvent. 
Until the development of suitable alloys to handle fatty 
acids, this historic work was not used. Aluminum was tried, but even 
at the low temperatures of chilling, failed. Emery Industries(l2), 
pioneered in the development of a continuous process for separation 
of liquid and solid acids by crstallization. 
1. Emersol Process. 
In this process, developed by Emery Industries, the fatty 
acids are dissolved in 90 percent methanol, and the solution is 
passed through a series of crystallizer tubes which are refrigerated 
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The rate of chilling is carefully controlled to ensure formation of 
easily filterable solids. The crystallized solids and solution are 
fed to a rotary vacuum enclosed in a refrigerated room where the 
solids are removed and given several washes with fresh chilled 
solvent. The cake is removed, and sent to a solvent stripper where 
adhering solvent is volatilized. The filtrate, containing the liquid 
acids, is also fed to a solvent stripper to remove solvent. The 
acids, stripped of solvent are then processed in the conventional 
manner to give the finished products of commerce. The advantages 
claimed for the Emersol process are; 
1. Low operating cost. 
2. Continuous operation. 
3. Flexibility. Product specifications may be varied in 
accordance with demands. 
4. Cleanliness. Housekeeping is no problem since the 
entire process is an enclosed one. 
5. Central control from a panel board. 
6. Compactness, saving of room over pressing. 
7. Low titered liquid acids can be made in one pass. 
8. High quality solid acids can be made in one pass. 
9. No manual handling or reworking of product. 
Some of the disadvantages of the Emersol process are; 
1. Initial high investment cost. 
2. Royalty charge for use of the process. 
3. Highly skilled operators necessary. 
4. High quality raw material and careful control 
necessary. 
While the Emersol process has been in successful opera-
tion for over ten years, several other processes have appeared which 
offer possibilities for the separation of liquid and solid acids. 
Figure 7 includes the Emersol process. 
2. Texaco process. 
The Texaco process(l3) developed by the Texas Company 
and used extensively in the petroleum industry, has been adapted 
to separating fatty acids. The equipment used is essentially the 
same as that used in the Emersol process. Armour and Company are 
using the Texaco process on mixed fatty acids. It is reported to be 
in fairly successful operation, although from reports heard in 
industry some difficulties in filtering have been encountered. The 
Texaco process uses methy-ethyl-ketone as the solvent. The Emersol 
process ensures a good c~ystal formation, although it is necessary 
to add a crystal promoter at the start of their process. The Emersol 
process uses a string-type discharge on their vacuum filter, while 
the Texaco process uses a patented hot air blast to remove the cake 
from the filter. 
3. Barisol process. 
The Barisol, as developed by Sharples Company(l4), is 
also a process used in the petroleum industry. There is one unit 
in operation on fatty acids, but it is reported that the separation 
of liquids and solids is not very sharp. This process uses a solvent 
heavier than fats. The mixed acids are dissolved in ethylene di-
chloride, chilled to crystallize the solids, and the mass centrif~ 
The two end products are solvent stripped in the conventional manner 
4. Kellogg Process. 
The M. W. Kellogg Company also have a process(15) for 
the separation of mixed fatty acids. This process, along with the 
others, has been adapted from the petroleum dewaxing of lubricating 
oils. It is somewhat different from the other processes in that the 
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solvent, propane, is also used as the refrigerant. The fatty acids 
are dissolved in propane in a warm solution tank and then pumped 
into either of two chillers. By allowing some of the propane.. which 
is under pressure, to escape from the chiller, the solution of acids 
in propane is cooled down, and the solid acids drop out of solution. 
Subsequently the mass is filtered, the two products from the filter 
are solvent stripped, and the resultant liquid and solid acids are 
further processed to meet commercial requirements. This process is 
being used by Swift and Company at their Indiana plant. It has been 
reported that some difficulties have arisen in the operation of this 
process but steps have been taken to remedy the situation so that 
the process will work satisfactorilly. Figure 7 includes the Kellogg 
process. 
The solvent process for separating mixed fatty acids is 
to be desired. Not only are there savings in operating costs, but 
the scope of separation can be extended far beyond anything that can 
be done by pressing. Vegetable fatty acids can be separated to give 
special products. Some of the many other disadvantages of the 
pressing process which are eliminated in the solvent process are; 
1. Pressing is a batch process. 
2. Considerable reworking of product in pressing. 
3. High labor costs in pressing because of manual handl:1ng. 
4. Housekeeping is difficult. 
5. There are large space requirements. 
6. Supply costs are high. Mats are very expensive. 
7. Maintainence costs are high. 
8. Constant reheating of product is harmful to finished 
quality of fatty acids. 
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5. Other processes for separation. 
Several other processes have been proposed for the 
separation of mixed fatty acids •• Spannuth(l6) suggests a method of 
separating a mixture of higher fatty acids into fractions which 
comprises rapidly cooling a liquid mixture of the fatty acids to a 
temperature which is below the melting point of the mixture, but 
which is above the melting point of a component fraction of the 
mixture. The cooled mixture is contacted with a solvent which is at 
a temperature so low that a higher melting fatty acid fraction is 
insoluble in it. The separated fractions are then recovered by fil-
tering, stripping and sent to storage. 
Feldpush(l7) suggests a method of separating liquid from 
solid acids by comminuting the chilled hard mixed acids in the 
presence of solvent which will preferentially dissolve the liquid 
acids. Subsequent filtration and stripping will give the two end 
products, 
L. Myers(l8) proposes a method of separating mixed fatty 
acids by preparing the fatty amides, dissolving the amides in a 
solvent, reducing the temperature to precipitate part of the 
dissolved amides, separating the precipitated amides from the 
dissolved amides, and then converting the amides in to corresponding 
fatty acids. This process, if made workable offers an opportunity 
to dispense with simple distillation. 
Eckey and Abbott(l9) propose to produce acyl ureides by 
contacting a fatty acid ester of an aliphatic polyhydric alcohol 
with urea in the presence of less than 5 percent sodium rnethoxide. 
The temperature of the reaction (always below 150°) is such that 
progressive crystallization of the fatty acid ureides take place. 
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Another interesting method(20) has been proposed to 
fractionate mixtures of fatty acids based on their degree of unsatu-
ration. The method uses extractive crystallization with urea. In 
this process mixed acids can be separated into two fractions, one 
high in oleic and stearic acids, and the other high in linoleic and 
linolenic acids. The acids are dissolved in methyl isobutyl ketone, 
and then stirred into~ saturated aqueous solution of urea. A 
copious white precipitate results which is filtered and washed. The 
filtrate 1s washed with water and tne r·esu.i:t,a.ut upper .1.ayer is 
removed and stripped of solvent so as to leave an acid portion high 
in polyunsaturated fatty acids. The solid material is decomposed by 
stirring into water at 60 to 70° a., which dissolves the urea, and 
leaves the ~ethyl isooutyl ketone solution. Stripping off the 
solvent leaves an acid fraction high in oleic and stearic acids. 
The Standard Oil Company or Ohio suggests a method(21) 
or separating liquids of close boiling-range by liqu~a tnerma1 
diffusion. It is claimed that this process can become as import.ant 
as ct.1st111.a 1,1un and separa t1on. 'l'he baslc 1dea 01· tne process 1s 
t.na t or' separating compounds by liquid thermal dif'tusion; the 
mixture 1s introduced into the narrow space between two smooth walls 
one of which is heated while the other is cooled. Because of the 
temperature gradient, there are more collisions between molecules 
near the hot wall than between those near the cold wall. Therefore, 
certain types of molecules move away from the hot wall and tend to 
concentrate near the hot wall. In addition to the temperature 
graa1ent, convection currents also are set up in the mixture. These 
move molecules near the hot wall upward and those near the cold wall 
downward, thus effecting separation. 'l'h1s process or1·ers 1nterest1ng 
possibilities. 
Another method(22) proposed by Schiebel offers 
possibilities to separate mixed fatty acids. This process utilizes 
a multi-s~age counter-current fractional liquid-liquid extraction 
column. 
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VII. HYDROGENATED FATTY ACIDS. 
Hydrogenated fatty acids have been used for many years, 
but receiveu an added stimulus during World War II. The development 
of synthetic rubber had much to do with the increased use of these 
acids. It was ruWla. t.nat. t.ne suap required in the manufacture of 
synthetic rubber would not allow the reaction to proceed properly if 
1 t had too much lino.Leic acid present.. 'J.'hus the tallow or tallow 
acids used had to be selectively hydrogenated before splitting. 
Large quantities 01' nyctrogenat.ect sardine and menhaden 
fish acids are used in the manufacture of tires and other rubber 
products. While corur,ercla.L st.earic acid is still preterred for 
candle and cosmetic manufacture, the improvement in quality of 
hydrogenated fatty acids nas .Leu t,o some use of this material as a 
replacement for commercial stearic acid. 
VIII. smmARY. 
J.n t.ne past ten years, total domestic fatty acid 
production has risen from under 200 million pounds to almost 6UU 
million pounds. A continued widening in the range of products and 
end-uses has taken place. 
Today the industry is cuI1Jpr·1sea. u1 aouut twenty five 
companies. Important new capacity has been added since World War II. 
With lmprovea. en1.c1ency and modernization at older plants, it is 
felt that a considerable increase ln demand can now be met with 
existing capacity. 
A generation ago, the industry's output was largely 
limit.ea tu stearic acid, red oil(oleic acid), and run-of-the-mine 
mixed acids. 
The ra.1.J.be of "specification rat.ty acids" today- in both 
the saturated and unsaturated fatty acids- takes tne problem of 
coping with nature's variables out of the user's hands. Where needed 
the rat~y acid industry can now produce pure fatty acids to meet 
demands. The user is or·rered a proa.uct. t.aiJ.ored to his economic and 
chemical demands. 
The fatty acid industry has been aoJ.e t.o do this 
due to changes in processes made possible by the availability or 
suit.aoJ.e H,aterials of construction for equipment. Continuous 
processing adapted from the petroleum industry has resulted in 
improved quali t.y 01 acids produced at low cost. 
The fatty acid industry today stands on the threshold 
of a new era. It is felt that the situation today is the same that 
the pet.ruJ.eum incws-c.J.·_y raced about thirty years ago just prior to 
the treffiendous growth of the petroleum industry. Fatty acids are 
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so widely used in our national economy as to be a factor in our 
national economy. 
Some of the many problems now besetting the fatty acid 
producer are worthy of mentioning. 
1. Heat and color stability. 
host. .1a t..8 t;vrn.,ain natural antioxidants which tend to 
inhibit the formation or cu~ur and odor bodies. These natural anti-
oxidants are more or less destroyed in the processing of the fats 
into fatty acids. So 1t. is, that fatty acids tend to darken with the 
application 01' mild heat, and lose their bland odor on aging. The 
addit.iun of antioxidants inhibits these reactions to a limit.ed 
extent, but the addition is generally harmful in other ways. There 
is need for research work to improve fatty acids either by changes 
in processing or by utilization of some yet unknown substances which 
will give the desired properties with no adverse effect. 
2. Stearine Pitch. 
The fatty acid industry produces large quantities of 
residue after distillation. This residue is cornmonl.y .known in -c.ne 
t.rade as stearine pitch. At the present time moat of this pitch is 
used in roofing compounds, roofing palnt.s, linoleum and asphalt tile 
production. The tonnabe of this pitch has increased to a point where 
the deiliand cannot utilize all of the production. Since the pitch is 
sold at very low prices, the difference in cost between the original 
raw mat.erial from which it is made, must be charged against the 
fatty acids. It would appear that the pitch should have some higher 
value. 
These two are but a few of the problems that the 
industry still. has. The industry 1s having growing pains, many of 
companies are recognizing the neect for technical men in their 
organizations. The ordinary salesman cannot hope to keep up with 
the chemical knowledge required to do a good job of sales-service. 
The fatty acid industry has passed a milestone in its growth and 
1s fast becoming a chemical industry. 
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